To investigate the prevalence of antibodies to human immunodeficiency virus (HIV), hepatitis B virus (HBV) and hepatitis C virus (HCV), and of hepatitis B surface (HBs) antigen in commercial sex workers (CSW) who attended a sexually transmitted disease (STD) clinic in Tokyo. Methods: Surveys were conducted on 308 CSW and 384 control subjects for HIV antibody or 241 control subjects for HBs antibody and antigen and HCV antibody. Results: HIV antibody was not detected in either CSW or control subjects. The positive rates for HBs antigen and antibody were 0.6 and 23.4%, respectively, in the CSW group, and 0.4 and 71.8% in the control group. The HCV antibody positive rate was 3.2% in the CSW group and 0.4% in the control group. Conclusion: A statistically significant difference between the two groups was observed only in HCV antibody positive rate. STD checkup for CSW alone is inadequate -STD health education and screening for the general public are also required.
INTRODUCTION
The term sexually transmitted disease (STD) includes all infections transmitted by sexual contact, and thus describes a variety of diseases. In Japanese men and women, nongonococcal urethritis or cervicitis is the most common STD, caused mainly by Chlamydia trachomatis, followed by Neisseria gonorrhoeae infection in men and herpes simplex in women 1, 2 . In addition, asymptomatic infections caused by a variety of pathogensincluding C. trachomatis and human papilloma virus (HPV) -are common in Japan, and infection with human immunodeficiency virus (HIV) is also on the increase. Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections are often asymptomatic in the early stages, and transmission of these viruses unconsciously to sexual partners by sexual contact is not uncommon. HBV has been reported to be transmitted among husbands and wives and lovers, resulting in fulminating hepatitis. Furthermore, high prevalence of HBV antibodies and antigen and HCV antibody has been reported among commercial sex workers (CSW) and homosexuals 2 .
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In the present study, we examined the prevalence of antibodies to HIV, HBV and HCV and Hepatitis B surface (HBs) antigen in CSW, although these infection rates are expected to be lower than those of C. trachomatis, N. gonorrhoeae and HPV.
MATERIALS AND METHODS
Three hundred and eight women (applicants for regular STD screening, age range 19-41 years, mean age 28.2 years) who attended an STD clinic in an entertainment area in Tokyo were studied. The subjects were all Japanese CSW who had worked for a duration of between 6 months and 15 years. Not all of them worked constantly in the same entertainment area. Some had moved recently from another area in Japan. Two control groups were used: the control group for HIV antibody consisted of 384 pregnant women (age range 21-38 years, mean age 30.5 years) who attended the Department of Obstetrics at Juntendo University Urayasu Hospital, and the control group for HBs antibody and antigen and HCV antibody consisted of 241 female staff (age range 20-45 years, mean 29.5 years) of Juntendo University Medical School Hospital (Hongo, Tokyo) and Juntendo University Urayasu Hospital who had no contact with patients, thus excluding medical doctors, nurses and medical technologists.
HIV, HBV and HCV screening tests were performed by the chemiluminescent enzyme immunoassay (EIA) (Lumipulse f, Fujirebio Inc., Japan) using HIV recombinant antigen (HIV-1/2, Ortho Inc., Japan), HCV recombinant antigen (third generation, Ortho Inc., Japan), and HBs antigen and antibody (Fujirebio Inc., Japan). The Lumipulse f system is a commercially-available chemiluminescent EIA method 3 that is the second most widely used method in Japan.
The data were analyzed statistically using Fisher's direct test. A p value of less than 0.05 was considered significant.
RESULTS
HIV antibody was not detected in either STD clinic attendants (CSW group) or control subjects.
The positive rates for HBs antigen and antibody were 0.6 and 23.4% respectively in the CSW group, and 0.4 and 71.8% in the control group. The HCV antibody positive rate was 3.2% in the CSW group and 0.4% in the control group. A statistically significant difference between the two groups was observed only in HCV antibody positive rate (p < 0.01) ( Table 1) .
Liver function and other STD complications were examined in subjects positive for HCV antibody or HBs antigen. Among the ten HCV antibody-positive CSW, four had impaired liver function -defined as > 32 IU/l aspartate aminotransferase (AST) and/or > 42 IU/l alanine aminotransferase (ALT) -and three were complicated by other STD (one case positive for syphilis, one case positive for C. trachomatis and N. gonorrhoeae, and one case positive for HBs antigen). The two CSW positive for HBs antigen had no abnormal liver function and one was positive for C. trachomatis. Information regarding liver function was not available for the one control subject positive for HBs antigen ( Table 2) . None of the CSW reported a history of blood transfusion or drug abuse when asked during history taking. 
DISCUSSION
In Japan, a flourishing sex industry and increasing sexual activities of the young have resulted in considerable infiltration of STD in the general population, especially STD caused by C. trachomatis and viruses that are largely asymptomatic. Our previous studies 4, 5 using the hybrid capture method demonstrated prevalence of N. gonorrhoeae of 4.1%, C. trachomatis 13% and HPV 62.1% in CSW in Japan, and a corresponding prevalence of 0.4%, 3% and 8.6% in the general female population. These results show that HPV is the most prevalent STD among Japanese women, especially among CSW. Compared with these infections, our present findings showed no HIV antibody-positive subject and a low prevalence of HBs antigen positivity, and the rate was not particularly high in the CSW group. However, the prevalence of HCV antibody was significantly higher in the CSW group compared to the control group.
In Japan, HIV infection remains relatively low even among the CSW population. Statistics published in July 2000 6 showed a relatively small number of reported cases, with 2367 AIDS patients and 5059 HIV-infected individuals, including 1673 infected by heterosexual contact. However, the existence of a considerable number of undetected cases is suspected. The number of heterosexual transmissions in Japanese males has increased since 1993 2, 6 . Once HIV is established in the population, there is a strong possibility that the infection may join the epidemic of other STD, such as C. trachomatis infection, and spread rapidly and widely. Although we did not detect HIV antibody-positive individuals in our sample, continuous surveillance is necessary.
The evidence of sexual transmission of HBV was confirmed by a large-scale epidemiological study of male homosexuals in New York 7, 8 , and hepatitis B infection was established as an STD. In the mid 1970s, a survey of over 600 male homosexuals revealed that 4.6% carried HBs and 51.1% possessed HBs antibody, indicating a history of HBV infection. The most important risk factor was the number of sexual partners 8, 9 . In fact, it is difficult to assess accurately how many of the acute hepatitis B cases are sexually transmitted. According to the data of the US Centers for Disease Control, 40-50% of acute hepatitis B cases occurring in the US from 1994-98 were sexually transmitted by heterosexual contact 10 . The prevalence of HBs antigen in the general population in Japan has been reported to be AST, aspartate aminotransferase; ALT, alanine aminotransferase; T-bil, total bilirubin levels; CSW, commercial sex workers; HCV Ab, hepatitis C virus antibody; HBs Ag, hepatitis B surface antigen; Ct, Chlamydia trachomatis; Ng, Neisseria gonorrhoeae Table 2 Liver function and other STD complications in subjects positive for HCV antibody or HBs antigen 0.67-2% 11, 12 . Although most of the acute hepatitis B cases in adults are considered to be sexually transmitted, unfortunately the actual number and incidence of hepatitis B infections resulting from sexual contact are unknown. A positive HBs antigen reaction but negative antibody reaction is considered to represent either an HBs antigen carrier state or relatively early infection. In the present study, no significant difference in the rate of HBs antigen positivity was observed between the CSW and control subjects. HBs antibody was positive in 23.4% of CSW and 71.8% of control subjects, both showing high rates. The rate in the control group was especially high, probably reflecting a high level of HBV vaccination in hospital staff. Therefore, the high HBV antibody rate in the control group has little implication. A proportion of the CSW were probably also vaccinated against HBV. Therefore, the actual situation of HBV infection becomes even more difficult to assess, and a comparison between the two groups was not possible.
Hepatitis C manifests less severe clinical symptoms than hepatitis B, but the rate of development into a chronic state is markedly high, with high risks of liver cirrhosis and hepatic carcinoma. Elucidation of the transmission route is important, but unfortunately many questions remain unanswered 11, 12 . Although blood transfusion is an established route of transmission, infection by this route accounts for only 40% of the total cases in Japan 11, 12 . Other possible routes such as perinatal transmission, iatrogenic transmission, hemodialysis-associated transmission, domestic transmission, needle accident, tattooing, needlesharing among drug addicts, and transmission by sexual contact are being investigated.
In Japan, the prevalence of HCV antibody in the general population is around 1% 11, 12 . HCV transmission between husband and wife is not common, but the HCV antibody-positive rate in CSW is eight-ten times higher than in women of the same age group in the general population [11] [12] [13] [14] [15] . In our previous results 16 , the HCV antibodypositive rate in 203 subjects with high risk for STD was 2.9%. In the present study, the prevalence was 3.2% among CSW, which was significantly higher than that in the control group. Although the positive rates vary among studies due to differences in test method, region and environment, our study demonstrated a significant difference compared to the control group, which agrees with other reports in Japan 14, 15, 17 . Compared with the data of the United States reported by Gunn and colleagues 18 and those of India reported by Singh and co-workers 19 , the prevalence of HIV, HBV and HCV in our present series is low.
CSW in Japan do not necessarily use condoms and have a large number of sexual partners, which make them susceptible to infection by a variety of STD. Individuals with STD such as C. trachomatis infection are said to be three-four times more susceptible to HIV infection. Out results also showed that subjects with lesions in the genitals are more susceptible to HBV and HCV infections.
Although the HIV infection rate in the CSW population in Japan remains low, the approval of oral contraceptives in 1999 poses further concern for the spread of STD, and early control measures for AIDS and STD are necessary. STD checkups for CSW alone is inadequate. Health education on the prevention of STD and STD screening for the general public are also required.
